
294 Chapter 4 Trigonometric Functions

Library of Parent Functions In Exercises 1–4, determine
the exact values of the six trigonometric functions of the
angle 

1. (a) (b) 

2. (a) (b) 

3. (a) (b) 

4. (a) (b) 

In Exercises 5–12, the point is on the terminal side of an
angle in standard position. Determine the exact values of
the six trigonometric functions of the angle.

5. 6.

7. 8.

9. 10.

11. 12.

In Exercises 13–16, state the quadrant in which lies.

13. and

14. and

15. and

16. and

In Exercises 17–24, find the values of the six trigonometric
functions of 

Function Value Constraint

17. lies in Quadrant II.

18. lies in Quadrant III.
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4.4 Exercises See www.CalcChat.com for worked-out solutions to odd-numbered exercises.

Vocabulary Check
In Exercises 1–6, let be an angle in standard position with a point
on the terminal side of and Fill in the blanks.

1. _______ 2. _______

3. _______ 4. _______

5. _______ 6. _______

7. The acute positive angle that is formed by the terminal side of the angle and the horizontal axis is called 
the _______ angle of and is denoted by "%."
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Section 4.4 Trigonometric Functions of Any Angle 295

In Exercises 25–28, the terminal side of lies on the given
line in the specified quadrant. Find the values of the six
trigonometric functions of by finding a point on the line.

Line Quadrant

25. II

26. III

27. III

28. IV

In Exercises 29–36, evaluate the trigonometric function of
the quadrant angle.

29. 30.

31. 32.

33. 34.

35. 36.

In Exercises 37– 44, find the reference angle for the
special angle Then sketch and in standard position.

37. 38.

39. 40.

41. 42.

43. 44.

In Exercises 45–52, find the reference angle and sketch 
and in standard position.

45. 46.

47. 48.

49. 50.

51. 52.

In Exercises 53–64, evaluate the sine, cosine, and tangent of
the angle without using a calculator.

53. 54.

55. 56.

57. 58.

59. 60.

61. 62.

63. 64.

In Exercises 65–70, find the indicated trigonometric value
in the specified quadrant.

Function Quadrant Trigonometric Value

65. IV

66. II

67. IV

68. I

69. III

70. IV

In Exercises 71–76, use the given value and the trigonomet-
ric identities to find the remaining trigonometric functions
of the angle.

71. 72.

73. 74.

75. 76.

In Exercises 77–88, use a calculator to evaluate the trigono-
metric function. Round your answer to four decimal places.
(Be sure the calculator is set in the correct angle mode.)

77. 78.

79. 80.

81. 82.

83. 84.

85. 86.

87. 88.

In Exercises 89–94, find two solutions of the equation. Give
your answers in degrees and radians

Do not use a calculator.
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296 Chapter 4 Trigonometric Functions

In Exercises 95–108, find the exact value of each function
for the given angle for and Do not
use a calculator.

(a) (b) (c)

(d) (e) (f)

95. 96.

97. 98.

99. 100.

101. 102.

103. 104.

105. 106.

107. 108.

109. Meteorology The monthly normal temperatures (in
degrees Fahrenheit) for Santa Fe, New Mexico are given by

where is the time in months, with corresponding 
to January. Find the monthly normal temperature for each
month. (Source: National Climatic Data Center)

(a) January (b) July (c) December

110. Sales A company that produces water skis, which are
seasonal products, forecasts monthly sales over a two-
year period to be

where is measured in thousands of units and is the time
(in months), with representing January 2006.
Estimate sales for each month.

(a) January 2006 (b) February 2007

(c) May 2006 (d) June 2006

111. Distance An airplane flying at an altitude of 6 miles is
on a flight path that passes directly over an observer (see
figure). If is the angle of elevation from the observer to
the plane, find the distance from the observer to the plane
when (a) (b) and (c) 

112. Writing Consider an angle in standard position with
centimeters, as shown in the figure. Write a short

paragraph describing the changes in the magnitudes of
and as increases continually from

to 

Synthesis

True or False? In Exercises 113 and 114, determine
whether the statement is true or false. Justify your answer.

113. 114.

115. Conjecture

(a) Use a graphing utility to complete the table.

(b) Make a conjecture about the relationship between
and 

116. Writing Create a table of the six trigonometric functions
comparing their domains, ranges, parity (evenness or odd-
ness), periods, and zeros. Then identify, and write a short
paragraph describing, any inherent patterns in the trigono-
metric functions. What can you conclude?

Skills Review

In Exercises 117–126, solve the equation. Round your
answer to three decimal places, if necessary.
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123. 124.
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